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(57) Abstract: 

PROBLEM TO BE SOLVED: To stably extract a speaker's 
feature without depending on the contents of utterance 
data. 

SOLUTION: A frequency function estimation part 5 is 
provided with a phonemic limit estimation part, a 
frequency measuring part, and a mode extracting part. 
During learning, the frequency function estimation part 
5 estimates phonemic limit information, and performs 
the maximum likelihood estimation of the coefficient a of 
the frequency warping function f of each sample about a 
phonemic section selected on the basis of the phonemic 
limit information. Furthermore, the frequency function 
estimation part 5 determines a distribution function H (a) 
which represents a frequency distribution about the 
coefficient aof each sample, and estimates a coefficient 
a which provides a mode value as the optimal 
coefficient of the frequency warping function f. 
Consequently, a correct frequency warping function f 
can be estimated even when a plurality of peaks are 
present in the frequency distribution, and the 
speaker's feature can stably be extracted without 



depending on the contents of utterance data. 
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im^ni] xfim%<D^frb, wots*©*)** 

mm^wm-r^m^mmmwrnm^m^wmt lx« 
m-t^mmwm^mmm^^^x, 

x, Ai^xiim^co^^^^^mh^^^m^ 
mmzm^wmt vxmm-rz*- K«m^R£:«*.fc 

[KMMt 2 ] If l *cfB*©K#W»«W3fi«^^ 
i^X, 

imMm 3 1 en** i \ztm<ot&#ftmmmmm\z& 

l^X, 

B t-t£ o Xi=- * tilt _h1E*;t«i:£ £fr 5 * 
±ffifg^^#^^^ffl^X±fSft±^^tT9 J: 

^^llLXV^^^^5>tfc^^^V^<7)jl^f*«l^ 
V^X, 

##«M*Ki£v ^<0JlfcRf*ttB8**r o X 3S#»» 
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2 

{*^ifc£ffl^xA^i£#^^^ hsixnmmmm 

5 - t (-<toX±faA^fS#^^^IE^*t 

±K»#»«ttwKB«-J:oxamsHfcja»ft#*Bi 

»fci-S*j**«iy£Bo 

5 r <^ J: o x^W^^S: Art fS#^SS#*S 3 * 6 
B#*a;*9i«r*-r6*WB«lSSB^*3V^r, 

20 m3£B £ , 

[B!**8] ArtlS*^^*^* bMcttVXWm 

50 W^S¥j*^j*»BK*5V>x\ 

±lBfS##8B*ttlSBfc iotW^ tifcJi&MffiH 

^^is^^-^ax^^HxvNs^t^^a^-t-^ 

X, ±fSA^M#^ : i 1 ^^>'^KD±:^fc6VM^^^ 
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3 

[0 0 0 1 ] 
[0 0 0 2] 

Markov Model : Jt^LT". HMM^f 5)^ffl^fcfrE» 

i&i^xVWfcbfct, <9 , :©HMM^ffl^fceP 

B«#ft<0i¥*Wtt* tfjina-^rjt^^M-J:**]^ 
BttJ W*bv\, :©HMMCS^ 

7* — * fl» h X&^fe LfcttflBl*I-b^**«-K bl \> 

[0003] tri-c, ^|g#co^^^-^i-^l"t 

« (^iiftjE*{fc;««:) (ML-VT 
LW£ : Maximum Like I ihoodVoca I Tract Length Normal 

ization)^fc6 0 ^LX, ^<0l*riaftiEft{b;«»a Srffl 

tf, AT&T Bell Labs. Li Lee, Richard C.Rose, "Speak 
er Normalization using Efficient Frequency Warping 
Procedures" , pp. 353-356 ICASSP96 (1996) ) Q &tz y 

vtrnw-i 1 - 3 2 7 5 9 2^m^^^xn, PM^m 
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4 

[0 0 0 4] ffl, ±K8S*att;tt«R*t46 : S : W ; ef f ^ 

[0005] sfefc* ^^^^tt^^K^tcr^-r 

UfcfS#ii^S»^ffl^^,^^(1#^¥i - 9 
70 7 9 9 7£H&fg)^\ VFS (Vector Field Smoothing) 

m&Wk<otz.#><n*'<* h/^ft" SP95-1, 
p.p. 1 - 8, May 1995)^fc£ 0 
[0 0 0 6] 

[0 0 0 7] ilE^iiftjEaftWRaS:**?)^*^*: b 
«*Jt«-r-&IIL-VTLNffi^»3BSHrv^ 0 ^co^i-^ 

[0 0.0 8] ^MS^WSgd^^fc^^y-t: 0 ^ 

40 m\s^xtz%jEM{k*ft ?xmz&\,^xte, j*$t&<om<D 
Bm^nm^^m^m^^x^^xujEmti.x 

b£ o 4:v^5ffl)St*>S 0 

[0 0 0 9] ±K«3K©^iS*jEa{k«*© 

«3£^ & -e « , jEflS ft ^iisiEafk^ «5e -e * 4 

[0 0 10] 3 bfc, ±BS^P^¥l 1 - 3 2 7 5 9 2t 
50 ^iI^°7^-^«:**S<t 9t-bXV^6^, 



-3- 



5 

■b-c#*6wtttffl«iT?*)5, _bfa#r^¥i 1-327 

[0 0 11] JiE«#aiC^*3^"Ctt / >*^ % *^ 

(om^ . mmiz-'ptj: i - ^ e> «*ts 6 < ^ 

[00 12] t:-C, ~<D§£W<D&ffi&, 'pt^^-pyt 

p ^ ^ ae««* ^ - £ & o 

[0013] 

«>, Siojgffllt ArtB#»»^&.«*K*<0* 

fed, ±E«»lS#©W*^>M;:*tU"C. _hEA^f£# 

<D±^£*A^-£ £ ^ 5 Kfl8Ktto-C. ±EJS**(# 
*Oft^0!?*S^**3ft*S**W-«^ai:, _hEitS 

[0014] ±E«/S;t-J:;fttf, «Kttffl^IUc <fc o 

[0015] *fc, ±E» i ©#w<&is##*i*aiafii* 

Ji, A^IS^W^^^d^W^^Srfflv^^ 
fill^ot, ±E*±«SS:tf 5RU-fflv^5±EA* 
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[0016] ±B»j$K«fc*ttf, *»*jH(wwi3e^* 

^±Eft±it£^t-^tt5^S^##8i^^^t- L> 

[0017] * fc, ±E* i o»^(OSS#«F«t4ttS3SB ' 
^iB^oT^^ISS^n^JiEa^^^fi 1 ^^ 
Ut, JiEW^^SrA**^-^^^^!****^ 

[0 0 18] ±E«*«-J:tttf, tSSaJE^'Mfrft^ 

A^W^V'^^IS**^*^^**^*^* 
f>^W^ti6 0 ^Lt, _tE*Sf+M^t-J;o 
T , ±EW*»#*W^ x/Wii ^Lt ±ei s^ai/s^ V 
^^u^^T±E*±«^tT^^ 0 bfc^o-C, 
^iSfiwStojgWfrattJtv^X^JB^asSriEe^ii 

[0019]*t ±E»l^^M^IS#«F«fflffi3Sa 
»#liB8*3& s «»ffft"t"S»^J-W:. ±E«S^^^ 

40 \t\ 

[0 0 2 0] ±E«*J-J:ttti, -LE^r- KttW^St- 
iot, iEft^aa^^SHftSffiBH*^*** 

[0 0 2 1 ] * fc, ±ES l co^P^^I5"##1t«tU^g 
tt, ±E*- Kfflffl#a«r, _LE^*fS^^^aSr*i" 

50 W»fc-t-5*ffiS:ittL^-e:-C, ±ESS#»«SrttW6 «t 
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7 

[0022] ±JSlftSKJ;*itf, ±.m&*M&* : ft-fz> 

[0023] JB2<o*Wtt, WMS*©***'* 
h;n3?HS»#fe#it5i K: J: or ±EA*ffi 

/cJl$l^*g^$c£ffl^r, iEA^fS^*)**-'** 
[0 0 2 4] ±E*J*K**U** «iftS!7— ^Rt-«fc 

^rK#jESftfl*fr;Mx5o bfc^oT, -*<o 
[0 0 2 5] S3^lil A^llS#^#^^^ 

ttftttittiSB^ ±KB#«F««m3Sit^J: or «ms 

tt^jaStftftJBBiK^iSJBBSfcftrfflv^r. iElrtF&T'A' 
oj^&*W^{#«li-sJi&*!7--^ar«t^$ttrv> 

[0026] ±B»fiS;^J:tttf, «jftj»!7-^ai-J: 
or, ±iE»i^^^is#w«f*m^ari*mstt^ 

^ort**ctfeff-fri"«iiffiSLriS#a!£* s lT*>*t 

[0 0 2 7] I4«(t A*R#©*^^^ 

f*«rsiRoja«*ff*BHJS*fflv^r»^o^^^ h/u 

jt*«ttLr*5^**7»©^KS:»IS#<O^Kt-asift 

■rs^KaEft^asrW-t-sw^rtasKi-^^r, ±e 

«-r-6Hjfc»i7-^sr»*snr^s^fcSr»»^ 
[0 0 2 8] _bE«*Jc J:ixtf , Htt»l7-^«*z: J: 



; 5 ) <$M 2 0 0 2 - 1 8 9 4 9 2 

or, ±E»i©IBW©lS#W*ttHlKB-ettaiStbfe 

BfSSrffl^r, *«C»a*fi*ixS. Uf^or, 
^-^(D^^^ff^T^^ur^W^^tT^ix 

r, .t^A^IS^^Kt-fiv^dc^^^^So 
[0 0 2 9] S5 0«Blt A^iS*^*^ 

ej.wjpas*^^^^ h7U(c^br±fsA^is#^ 

»Lr.±IBA*»*©*^*^^***>*^^* 
iP^/uS: _hlSA^I§#^^^-^ >^^IS#ii/S $ * 

Hfc±EHttfc#liBB*<0**«)««»#**«>^ ±E 
[0 0 3 0] ±E«fiR*cJ:tbtf, 0rieo#^*ffi«Hi* 

^^m^ot: 0 -^^#ffiurt). E«^H«*#tt§l» 

^^Lrf4£fci£H£o 
[0 0 3 1 ] S6«(D7 P P^7^EgI# 

3^*5 J: U^e- Kttm^afc LrmtE£^3f£^#®tt 

[0 0 3 2] ±E«fiK^«ttitf, ±E* 1<0#9J 

[0 0 3 3] 

fid <fc 9fflMWf-BWH-*. 

<SB l 3aK^tt>ia l te, #*Jfc<0»IB©**BB«S 

IS^iES^^aSrfflv^fc^BMKB^*)*?, ±E 

[0034] »t*a*»i tc&^r, *a»bA*£ 
40 Hfc^mxV ^^^^^^»^tir^#^*f^2 m 
A^^tL5 0 *»#«r«S2li, AtiZtitzr**^*^ 

--r, ±E«St»»*f £ urn, mfcc^^iis 

^htiZo ^5 Ur#bixfc#»^9^-^5R?>Jtt, IS 

#iEmft^ 3 *r s n Stic 7 - y tv 4 m s n 

50 5 0 
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[0 0 3 5] JiKtt#:£«<fc*B3tt, ±mmm$k7-7 

[0036] ^oi~^>t, ±eJSi8E»r?-^»4tt, _b 
»» y - t: e ^ ^B8»33 J: tf***JM* « Sr ffl ^ T > 

^f/KHMMJSrfffflS-frt, 

[0 0 3 7] ±KRl&*B9te, ±E*a«tl(*7^b© 

Wl^xVu(^) «t(Dj^£rtT&v\ tM^^rS: 

• (BWI*)tbrttJ*8l l^5)ttl*t6(0"Cfc5„ 
[0 0 3 8] ETF\ ±IBJl^ic , 7--7 P ^mfi^5 0^ 

p-^BftttuesB 5 {c&tfz^mzmm-tz>i$ft<Dm 
f&z^-t* tsh^, in 3 ten, m&wtv -^mwct&fen 

[0039] ^mmftmfei® 1 5 ^ts****^ 

&Af)£tiZ>o to-t&t, tl»«ai5[l A 
7 J - * A^*?'J S ii:"C , -LIE 

flk*7 * -**5iJ (^7*-*) (DfrtfXii ZtiZ> 0 * 5 
"TSt, WHlttlMt^SB 1 511, A^rffW'*^-** 

Mu:sf6*7^M*tt» 1 3 ^fe^rt $ thtim ^s^ms 



^ 2002-189492 

[0040] ±iar»v>xffiji:tt> 

[0 0 4 1] ±K«KW-«aB 1 6 te, A*S*tfc**« 

it^siaot, ww^T'/i/wtttt^A**^^ 

[0 0 4 2] ±1B^~ KttWSP 1 8 tt, m^-T 5 cfc 5 
SB19H»jWt5^l', H^^y-7 P ^4iC^ffii L ^ 

[0043] i^ic, [H3tc:t^o-c, mm$^^"xn&w 

f^r^^l 3 . **«£JMt3eaB 1 5i3«tt/B» 
»j(ftfflS19tt, H2*Cl*5V^T^H«F^«fflSix6^»# 

^^^ex^feWSB 1 2 , Hf^^M^^ 1 3 , ^^tt# 

^^gPl 5*3«fct5B»»ilrt*Bl 9 tmChCDXhZ> 0 

[0 0 4 4] ^tuy-7°^2 cm, _tfa^^^»S$ 
ixrBftftilrtlBi 9tct&^^tb^^icy-t: o ^^fJ^ 

[0 0 4 5] ^o-t&k, ±E***IM(l3e8B 1 5tt, 
«F*n«aSttfcaS#«F«i: LTOflfift^-tr^^B* 

Hft*k!7-7 p ifB4*caim*ixSo 

[0 0 4 6] ^^-^5^. ±E»ftlfel7-7 p «BJ4tCi3V^ 
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(7) 

11 

xa. ttmfezfrtzm&my-t-isjfmmf 
x, jle^wkh, A***bfc*wffl«>*»^^ 

[0 0 4 7] **tfii»jett^33 V ^Ttt, -LIE 

<£ t>\ BHKi^^n 17 - ^8B 4 in <t o X Art¥W'< 7 
fit, m^f¥-i£1~6 i; 5t-. il^liW^t, ±ia 

[0 0 4 8] ±ESJK*I7-^BilS«^«P5 

(A) 11^fg^^^#^xVl-^A^^X--^^M#ji 

(B) A^W^-^Srttftffl^So 

[0 0 4 9] ±KMI^*fe(A)tt, A^^-*^'> 

H«#fc*fctf>i::* »«3S«I^SBrtei:*6o fit, A 

[0 0 5 0] ±E«I^*^(A), (B)<0#*fcBI 

at)*sfc5, W7*B«KB^EttS*a s 4>fc 



/) fjpBH 20 0 2-1 8 94 9 2 

12 

«D&*fe(B)tci:o"C±E«»o«I^Srfi 1 5^-efeSo 
[oo5i] ::x\ ±E»#^7^^BiJ^fi6*^fc 

^ttS^f/WC^fcSo ^^"C«, ±E^7* 

tois# * 7 * * (D^w^f^&mtR Lxm ^ s c t i- & 

[0 0 5 2] Rfc, ±EH«»17-^BWtS«5 3&S¥: 

^7 : -^^fflv^r^bfc:^#^7 :: V^-cfe^ 0 as, m 
^»«r 1 t-K^-r^o ^tttc^L-C, ^f^m^f^ 

5 i-l£#IE8ift 5 W j*B«3S« *3 ^ T B: , 
7 p »4^J:o-CfE^iES{kSix"CV^ 0 l^ot, ^ 

[0 0 5 3] ±EH**l7-^H**3e»5trJ: 

30 ^xftfrfo&m&wy-t o >i?mm f o«^^ov^TK 

^0 [0 0 5 4] HS£icy-t: 0 ^^M^f 0 : 

• x^min(o)/a, w)"Cfi, f(x) = a x 
(a)^4kHz) (0. 8 8<a< 1. 1 3) 

• min( w/a, co) < x T1i> 

) t (fs/2,fs/2) irS: 
a^lCO^^ - f (x)- > (a», a a) ) t (fs/2,fs/2) <b^r^ 

fs : -y-^yy >^m&m 

50 ±E*^^y^^«ft8fcfsH, *H»©JBflB^*5^ 
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Tte8kHza±£r{55£LT^6 0 fs= 1 2k 

Hz<Df-&lC(i, (f s/ 2 , f s/ 2 ) tt ( 6 kHz, 6 kHz) t ft 
5<7>-c*>6o Ma^i«ro. 8 8<o< 1. 

i 3jtt«a<*-efc— «-e*>?i , T-f^T^fe5i:ro. 

7 < a < 1 . 1 3 J ht£Z)o a > 1 "C& 6*^-33 tf£_L 

[oo5 5] a»<o^7^-^**rt-€»ai!t*^ 
^-^a^^r-r^ji v - 1° ^ ^mscf (x) <z> £ m 

»fflLT***IHI(|-t-S-i:^J:o-C, f8^^-^ 
[0 0 5 6] ±|SP^l7-^Mm«^Sl5 5(C^tt6± 

[0057] r*k ^(Dm&iztetf&iimmfc^Mz, 

tx t = arg max /~ (/// ) 



74 



ftlCitt, .LIB* #=e rvu £ A *i x — * 1£# 
[0 0 5 8] «2g^f^(£IS#*»^X>Mfr 

[0059] ^lt, ±miEffi4k)$m.<Dfc±)WLm&&m 

fl«a A i tt, a;(l)J^-t-J: 5t-**n U-i f )£r 
20 LT«3t**b50"CfcS« 



(i e Q) 



(1) 



>f ^7* 3/ * * 

f() : afc^^sj^^-^^K* 



Z 1 



[0 0 6 0] _b^#^«fgI5 2^J:5^#^W-e#^n 

StSSc^-^aSrfT/j: 5RKra:, ^^-^ 

tU, »jK*l7-^ , «! ; aJI*T«tt, i»2E*C(^^ 
h ? i^Sh&ttcosag*) o TtcO*#^ 7 ^ ~? 

^7£t-M-r^-efo6o = C (f (C" 1 (/z 

[ 0 0 6 1 ] ±K*U)KJ:oT#fc&*Lfc{a" 
r©«a»ffiSr*-f||ftSrh (a) t*3< 0 tit, ±3S 



So 

a = arg max h(a) ***(2) 

a 

30 [ 0 0 6 2 ] m 5 IC, ±ief^^C a <0*£#tf Sr*^^ 

^ 2 OCT} fc: 0 -^ (Df n^frJ|ffiKa 6 G 

fe6 0 [Si, ID*, *^7 7fi«JRoS:0. 0 1 S^T? 

r^Sch (a) £ ltiL^i^v\ 
^0 [0 0 6 3] -ZT\ B)6(^J^i-6J;9t-, -hlS^ 
»h(a)(7)t7Cl^X.6aMtifffit6i^ 

6(:jo^t(j:, ^e— Kai #«#/h£ 

[0 0 6 4] 20CDfjfai, a2tS^fih (a)^# 

^^Hfcir-r^o Ol£<9 N h(al) = h(a2) = h(a1 

50 t&s»g-efc5 0 «»a^«-r5»fl?("t-ft*?*>, & 
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rr% u^m^-xm^^x.^mmx^^ , me<DM<D 

[0065] c o u/c*§^\ <x\&¥-m&t-t& / AlU<D 

s (1, 2)-a2 2 -al 2 (3) 



16 



10 



dk = | ok- 1 I - (4) 

tit, iSStt, ^(3)tdjo^6 s (1, 2)OlCS^ 

[0 0 6 6] J^TOipiatflita^ 

g (kt, k2)&jt(5)-e^ai-5o tit, r<D*=*r 



g(ki, k2) = A*s (ki, k2) + (l-A)*dki 



(5) 



[0, l]0>Rfh «I^L«0. 7^(C^^ 
[0 0 6 7] ~<D£0\C^ *mt&<Ol&1&lZ&\,*X&. 

^(DXotc^ ^m^mvx{#Ma&m±mi£-fz>(Dx 

o m. Wi K R1r £ ^* t- Bl b T (D o w £ J: o 

isrmfttf 0&m7Ex%z>(DX3bz> o 
[0068] -*\ ±mmfcm7-^mmm^5^& 



A^^^^XjO^^y^^ j © 

[0 0 6 9] (1) alC|)]fflfi^<Ut6 0 iw-C, Xj 

= {x-j(t)} (t = i,2,-,Tj)-e*^ r x -j(t)j 

T j te^f^ 7 ^ - * X j tC *3 it 5 ft J*B#S« (*** 7 
[0 0 7 0] (2) ±mAt)^W'*7*-?&&\Xi\Za 

ff±SP(Xj f |Wj)^r^^^ 0 rrx\ Wjr±A**W 
[0 0 7 1 ] (3) &Mcx%, £«*ro. 8 8< o< 1. 
±IB(2)W«taSr»?)igb-C«a±«P*r**So 

[0072] (4) ±mmmx&F^mxk-t^>ai^^ 



_L1E ( 1 ) - ( 4 ) (O * mx <D A il^^r [ X j } 

[0073] (5) ±m^^titza'i^mmk-r^m 

6 0 tit, ^A^^^X/ufXj} ( j ^)(Oo 

d y = argmaXiP(A'/| PF y ) (y e 40 



[0 0 7 4] (6) iEiEafkM-fciftStfWKM©* 
f/V ^ - ^^^'J^MIX- IT, ±fS : g : m^ 



|Wj)^r^^5 0 tl 



•(7) 



[0 0 7 5] (7) ^^y/wiEmttt^mmm^ 



50 



#flTB8#S:H(a) fc*3< 



tit, Jiisufcifi^isfe 
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a = argmax/f (a) ""(8) 

ftjjgSftPJSfl 1 6(-J;oTfT^^) 0 £fc, ^HI(7)ic 
gfl 1 8 ^ioTttbtt^o 

[ 0 0 7 6] ft, _hfe®g^^^-fii:^^-^^m^c 
[ 0 0 7 7] ~<7;>J;5^ _h|B«l^*fe(B)o#^l- 

[0 0 7 8] psi, ±fla«»*!7-fcrv^Bi»fO«i^*a 



75 



[0 0 7 9] Rfc, ±E*W«FKiriiiaEim»l 6 

[0 0 8 0] ±»UfcJ:5l^ ^S«F*3<ttf»afci*^i3 
[0 0 8 1] ±E«SW-W»i 6*sJ;t«S 









[a] 


ft? EM 




[b] 






[c] 






[d] 






[e] 




* B < fle#i"5 t 



[ 0 0 8 2] ^LT, wCO^^tcS^V^T, UT<OX 5 

0^ co lESMfc: S: Mffl -T 6 <D "C £> 5 o 

• KftW-^CcLiMKCdLiMlfEe], (5MB[b]) 
fiU B«P*fctt, #«[b]*-&a&"Ct>J:v\, IS^tfHt 
JfrJCfcoTW:, #*r>rj1>**ri>ji:BI«HcSft«*3a<0 

fc^otMe] U J SrS* , 5>S t d ] 

[0 0 8 3] ft, ±fBll&a i 7-^4iCj:5Em^ 



fc«)Hi±aori:<»*[b]S:Aix"C, »«[b],»S 
[cl.^aCdl.^SCelSriEa^tiKIBi-t-S. 

6o 
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[0 0 8 4] ±i&Lfc<fc ^mmmm^^^ 
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6. Lfc^ot, jaR*r7-^ai4tJiJ:SJli6*i7-^ 
Six 5 n ^ ^rl^Jh-r^) fcv^»*«:ll5 - 
[0 0 8 5] ±K»«*!7 5© 







mm 




^.g§^i A f) SB 6 CO^^J 

















[0 0 8 6] S2m*3^T, iiHfO»«fc*0fffl«P^*5»tS 

DRtcjgISrt*©#*5i]S:«Effli-S - "C* 9 , ¥»59A 
6 0 mratr, r»S5*Uji:tt, »Brt*©«*5« 

[0 0 8 7] ft, ±mm^Xfe<Dwm*'rMci J <:z_x, 
SB 9 b ©a^^fcSBIKJSSSrftlSrt*^**^ W 

tt, [Hi *cKJft-c^i-J; ?t-> ffi*«i i^b©B»* 
[ 0 0 8 8] ±SSHMMi:ftS $ tLS tS^r ^ 

ctj = argmin d(Jf j | PK 7 



'So 

[0 0 8 9] (l) o^«J|IMit*ttA-*-S. At^*#/> 
7^-^^'J^Xj = (x-j (t)} (t = l, 2 1 -.Tj)fc 

-^^^lJ^Rj = lr-j (t)} (t = l, 2,-, T' j) fc*3 
< c ft*3, r x -j (t)j, Tr-j (t)jl««(7U-A) t 

te^iP^ 7 — * X j . R j ld*3 «- 5 »l#RrcM 7 
[0 0 9 0] (2) ±|SA**»^7y-^*?"JXj*C, 

[0091] (3) ±mmmm^-y°m<DAti^m^y 

j fc<z>JfM»EBId (Xj f , Rj)«r, DPvj/fy^i:J;o 

[0 0 9 2] (4) {£»a£, 3E*H«ro. 8 8<a< 1. 

±E(2) t(3) i:OMi?ri^IUlitSd 
[0 0 9 3] (5) ±E«a±*dS:*/hfc-rSajSr* 

) "(9) 
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_LE ( 1 ) - ( 5 ) (D^m^mX(DAtl^P^ V^Vl/ [X j } 

[oo9 4] (6) ±m^&btitzmx<D a ~j\cmisX 

a — arg max H {a ) 

[0095] c^t\ ±mM&ft^^m-i&vt:~?fr 

[0 0 9 6] fa, ty"7-KHMMttt^^^ 
*3 it <5 _hE4f^ * - V *flMRtt:£ m^^^o 

ItrfcSfc^AteLftVN, ^-cd«^»9, ¥»«fl-tt, 
— ocoi^^^^*©^ 1 ^^ l ^tf^Std]^ 
m^1-%M^Xf$&¥W'f~?%:At)t5-&Z> £ o 

-ttcx.ox, se&{ tnm mm <o mm * n « £ t \ 

[0 0 9 7] _bi*LfcJ: ^^^ff^tC^^T 

[0098] o~$~z> t . ±ia«stt-aa» i 6 «\ 

[0 0 9 9] ±E*— KJ*tHa$l 8CJ:ot, 

a ~ *«» t i- £ ji 7 - tf >- ^§H»f 0 £ Blft feSftSfl 
[0100] BKWf^H, ±f£^Sit# 

[oioi] tr, ±mmmmmmm^5{cx^ 
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^£a~jtf)9^±E^-K£#;i6^a~& 

_leji KR 7 - tr >- ^ nftf o © ft a« ft t u r ^ ( i 
o)[c£oxm'£-rz><oxfoz>o 

--(10) 

^^4CJ:oT, ±E***JM**fc«<*^"CIE« 
70 fb»*fc fta^*EIW#±E* l ^oT^Bf&itf 

[0102] Lfc^ot, R# 
t <^ (O^iEfi^SSSrafc^iiftiEaftfilft a 

SrflRftti-SWttft^-tr^^Hftf OSrfll^T, *fii£ 

[0 10 3] $bt^, iE^aWF^WSHftft^-^ 

f ttv^ 0 ifc^ot, ±is«it 

[oio4] i-ft*?-fe, *^iS^Si-*5v^rt^, 

[oio5] ^fc, ±mmm<Dwm^^^xn. ±mm 

^0 (3)"C**, ok©«!plS#^©jfi$SrS;(4)"C3ft«) 

or, ^l 1 ti [ d ] ( r *? j ^ k < a*) «: iES{t:^ 
50 fe^siizrat-rso ^o^, B««F«ctt^a[c](ii» 
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[ e ] (■»* r * j , ) , (5HB [ b ] J: 5 Bttt- 

^m&zvmmm^tf summit 

[0 10 7] <*2 38tS(0»(B>H7tt, ***©»tB 

£ D **A*F»2 l,ft»ff»2 2,W|i|A*»2 
6,±S^m5 2 7, HBA«5 2 9 . SPtMMWP 3 0*5J:tf 

#^VM&^ 3 2 , HsS^TvMS^Sfl 3 3 *3 J: tPF W 

#^x/M&^ffl*3 2,fI^r>feW3 3 *3«ttJ«^FW 
^Mftf^r^Wa 4rt\ Jl&^:!7-^2 5 

[0108] _hlEIS#a/SSP 2 3 »raife»r7 — >^B8*«I 

f o (omm^m^^x, ^m^m^m^f^w^ 3 
mm^m^^x, ±mm 1 i^it^iibi^stc], 

ttSEKlb>iv^-efc5o fab, j*iift<BfS»*£tt»^ 

EfM^f/KHMM) t LT^aHCW*^?^ 
[0109] r 5 t-Cfi^«Tt?) t , K»mz&, 

±m±mmm^2 ncx^x, tsMai2 2^^<7)A 

[0110] zico J: 9 Jz'MMcoj&m^^^xn, ^ 



13) W 2 0 0 2-1 8 9 4 9 2 

»[ e ] c 5MH[ b ]) ^fKa-r s»* ©^wjeis**^^ 

[0 111] L*:j5 s o-C, #3lffi^<K^«fcfttf, ±IE 

[0 112] ±fS^0#^^^6jl^lcI7-t: 0 
v^M^f 0 o«l^t-K L Xffim a <dWl±¥££ <o 

[0113] ■Tftfc'fc, #3Hfc<o»«KJ:Jxtf, '>&^ 

MBttflB£»S r t ti^Xi* %><DXlhZ>o 
[0114] *^M<DBmc&tf &±WM^Ml&^ 

00 ±# A^-Cfc 0 , fS*S/£«5 2 3fi, ±fSHil^^-^ 
tt\££Z±m<D±.&M f &&&VrbiX, ±#co^#^ 

[0 115] ^fc, ±MLfc-O(D4-x.*c0fpItt75>i-J: 

MLLR^VF Ste4f©8E#©»#iilCatff«rfflV^-C 

*ft**»"effl ^ ^ -t 5 I- b T ^ X. * V \ 
[0 116] <*3H)S<DJgtt>BI8tt, *5liSO?K«i 

50 *i^or^ty hfflt^ttittStt^r^-fe^ h 
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oh* t) ft w-AWrtfTo r**x^J tr^^^vmnt 

tt, ^4 4Sr#fiBL"C, ffiJK^BJS^fc' 

s«»4 5n, #^*fr^«4 6a»&*****«ww* 

[0 117] ^R*l7-7 P BafKl«^4 9tt, ^ 

l»'7-^4 8lt #?r*Jt»tR»4 5 35»feO 

»*t*2: fc a** km* ±e« 

4 7 11 Jl8»!7-^4 8^^^J^^©:^--7 o m(D^ 
[0118] ±xE<7) J: 9 fc, **JS©JKfl8^d3V^"Ctt, 

*HHSriMtPU JiSBJt^JiiKft^-^^^HSfefO^ 
[0 119] Lfc^oT, *3tJ0KDJgJB*-i:ti/tf, 7* 
EBB t SWIHIK tf^^t-^ £ tb6 fc **»;:|» 

[0120] zb^, ±m¥m$^&tfz>m%Lmy-t° 
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26 

[0 12 1] rtt*>t>* ***©»«I^J:*ttf, 
»Srfflv^»« «t < *ME»*rff 3' w t £oTIEL< 
[0 12 2] #Hi&<E>^li^^ h/ua»©SElft"C* 

[0 12 3] ft, ±3fibfc#**<0»tl^*5V^"Ctt, ± 

B8*di^8B5 t 2 4,4 9 {^x^xWkfeZlntiMt&^y — 

-^4, 2 5,4 StCtSjattKcy-^OlR^itfi^) 
30 [0 1 2 4] ^^c, ±j*Lfc#j8JK©JK»-*3^-Ctt, 

[0125] fcw^-c, ^^»-&ofs##a*4mKBi- 

* S T Sg^ W £ tb 6 7° p y y J* * -r>r T "C *> o T fc <t 
t^L-CK^ttlt*^tUT^ttJ:V^L, RAM 

50 it^yrdn^iir^^^^^D-KLr, ±isyp^7 
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t>«fcV\, ft, ±B^o^7A^f-f7^bR AM<D±ffi 

[0 12 6] ^^T% JifS^n^yi.^xVT^^, * 
/|(Df-7^, 7P7t" (3£»i81S) f**?.'^ 

- ROM,MOttl^)f>f ^^,MD(^7^ 70 

^f^^i, ic(*aiaB)*-K^**-K^* 

M), EEPROM(IWilROM), 7 7 S/^R 
Srffl«Fi-Sj|ltfls:"C«>So 

[0 12 7] ±|E«-*JS©»ffit-*5tt6*)»BHIl 
?rixr^y^^7 hSr&triifM^ M7-^ 

w«fc»***LTv\h,«, ±Eyp^7A^fVr 20 

fit. ilt^s/H^-^^^^o-W^ori 
ib^Ji-^a /7^Wt6»^fcott)itJi^ 
v\ ft, *©»-&*ci3JtS±IEiift-*y M7 — 

[0128] ±mmmm^m£iriz>i><Dnyv 

[0129] 30 

[0 13 0] ±|B*io»W(OlS#4#«rtW36ll ^ 

#,<oti««* o x , ±tafcfcf£ ^£ n o mizm\<^ 

iEA^re^W^^^/^W^KWSrRS-rs J: 5 
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[0 13 1] ±flB*l©3BW©K#»*l*a3Sll 
ffiHicao T^fcKjes *ifc±iE^±i«^£fT 5 *j*E 

WKJR LT ^5 U lltV^ftlCiit 

±E*»^^^A**l**^^^SS**S : ** 

a«:fllxT, ±WH*tHll^a*r, «»K#»»*^ 

[0132] ±e»ioaiW(ois#«F»ttmffiit 

»#«BI»* s *»#te"*"S ±saB«5MS*:fi 
^^5)«»L fc#^td *3 It 5 S K**<&« *» 

[oi3 3] ±ia»i^«B^^gs#w»t*msB 
±K*- Kt*m^a&, ±ia^^i§#o#m^^-r 

W»fc-rS«tlSrili.^"fr"C, ±fEl£##m£»ms J: 
5^**tf, ±E»*«ft*#-r-6**«>H««i:#«H 

[0134]4fc, S2^©f?B8illi, SE« 

it^mz, ±mmi(o^m(Dm^w0it^mmst, ±ta 
waKfty-^a-ew^ufc^-e, fg#o#m^j:^^ 

[0 13 5] ^3«P^^)t^lKIit IS# 

S/S^afc, ±E»l (7)^P^colS#1#lttttU^mi:, ± 

^a"c«fifctfc<o-c, t£#(7>#^cfc *5 wfti-^-riE 

T fg#ig JS ^otli v»£ -CBWHfX: & # s r t * t? 

[0 13 6] »4©»WO»^*S6Btt, 
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[0 13 7] £fc, »5©«B«»t»Wlllffl*fttt:, 

«>, m±mmz^i-&m&mwmmmzm#&mtvx 3 

[0 13 8] m6(D^0^(7)7 o n^^i,fS^f$ 9 

[iaffi<oiiS¥&RW] 

[02] gii^fettsjiftft^-^Basffi^w^^s io 

[0 3] Hi J^i3«tS««!Sl7-^BI*«ieaJ^KWs 
[04] j^jg«[r7 — trv'^HSk^)— «*r^i-|g-c*) 
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[0 5] SMftBS&h (a)W-Pl^titfc^ 
[0 6] **«*r*X.6a^a»«flFfe-rS»*H* 
h (a)^t0t'fc6o 

[0 7] 01 fcttSftSKSaiJS^aSrffl^^W^B 
[0 8] :^^<ot^»)7'D y*B"C?*> 

1.2 1 -^A^ffl, 
2 2 -*»#*r«5, 

2 5,4 8--raiK»Cl7-7 P Sf|5, 
2 4,4 9-»«K»!7-:/BS»*Jt»* 



2 6-*»J"JA*«B, 
2 7-jtS«||«, 

2 9-fig^«B, 
10,3 0---»«»*WR, 

11,31 -m^as, 

12.17, 3 2-^IS##» ; e^u»#ft«B, 

13,3 3 •••sw^7\mmiw&* 
i 5-***IMft£», 

1 6 

1 8-*- KttfflS, 

1 9-Hft«jn8is, 

2 0-*flul7 — ^ffl, 
2 3-B*3li/C*, 
2 8 -IS^iilSWW^^HftiWW, 
4 1 ■■•■r** htt^fffi, 
4 3-«IM=jfiSR, 

4 s-^nfJtatRW, 

5 0 — * t°— # 0 
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[B9 4] 




mm. 



I 
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[06] 



h(« 1 )=h( fl r 2 } 
2 
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H nikke- 0 
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